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hours of work of railroad employees, will remedy 
this, one of its provisions being that no telegraph 
operators who are concerned in signaling trains or 
issuing train orders shall be on duty for more than 
nine hours a day. 

Yet, notwithstanding some failures, the, block sys
tem is regarded by the Commissioners as unquestion
ably the best means of preventing collisions. Expert 
railroad men and the general' public agree in demand
ing its use. The best railroads employ the system 
widely, and are extending its use; the signal engineers 
are 'striving continually to bring it to a state of perfec
tion. The manager of one of the most important sys
tems of railroad in the United States asserts positively 
that the installation of automatic sigr.als of the most 
modern kind has been one of the best investments the 
company has ever made in any of its departments. 
Yet the motives that induce railroads to make the 
added outlay of several hundred dollars per mile to 
introduce the block system are various. Some intro
duce it because many collisions of· freight trains, caus
ing considerable loss and suggesting the probability 
of greater loss, have occurred. Other companies do so 
because they have had to pay a large sum of money 
as damages for injuries caused by a collision. Others, 
again, know that passengers prefer to travel over a line 
safeguarded by the block system. Some managers 
wish to gain as high a reputation for safety as possi
ble, . while others are driven to it by the fact of com
peting lines adopting it. 

Before railroad accidents are reduced ,to a minimum, 
automatic stops as well, as automatfc signals must be 
adopted. Automatic stops are already in use on the 
express tracks of the New York city subway and on 
thlJ Boston elevated railroad. The Commissioners say 
that collisions on railroads could be reduced to an 
ex(!eedingly small number by the efficient use of block 
signals and of other well-known and approved safe
gp.ards; and that an automatic stop would abolish 
the s�all percentage of collisions remaining. 

. '., . 

THE AVIATION SECTION OF THE AERO CLUB OF 

AMERICA. 

At a meeting of the Aero Club of America on April 
6, the formation of an aviation section was decided 
upon. A committee of five was appointed for the pur
pose of organizing this section, and of providing rules 
and by-laws for its government. This committee im
mediately set to work to draft suitable rules, and to 
draw up plans for aiding in every possible manner 
the development of the heavier-than-air flying ma
chine in America. The new section, while it forms 
part of the ,Aero Club, is devoted entirely to the devel
opment of heavier-than-air machines. A person can 
join this sGCtion, irrespective of whether he is a mem
ber of the Aero Club or not. The dues, it is expected, 
will be $10. Among the advantages to be had from 
mflll1bership in the new section will be the use of a 
b,jtable experimental field for testing machines, which 
."e'ld it is expected will be located in the vicinity of 
New York. Sheds will be provided for the housing 
of machines, and a machine shop will be at hand. 

Facilities will also be provided, whereby members 
can make experiments in gliding flight. There will 
be one or more gliding machines and gasoline motors 
owned by the section, and members will have the 
privilege of experimenting with these, and of apply
ing the motor to the glider and making longer flight"! 
after they have mastered the simple aeroplane. Other 
advantages to be had from a membership in this section 
will be a weekly bulletin of events in the aeronautic 
world and a subscription to the magazine "Aeronau
tics." Members will also have the advice and assist
ance of technical men intere'sted in the new science. 

The aviation committee requests donations from all 
wealthy people who are interested in the progress of 
aerial navigation, for it is only by the offering of a 

number of large cash prizes to be competed for, that 
rapid progress will be made in this country as has been 
d<me abroad. 

• I. I • 

NEW YORK'S AUTOMOBILE CARNIVAL AND HILL CLIMB. 

Last week there was held in New York city a 
special automobile carnival, the two chief events 
of which were the parade on the evening of April 
7 and the hill climb at Fort George hill on the 
afternoon of April 9. In the former of these events 
over 1,000 machines participated. The parade. con
sisted of several divisions, one of the most interest
ing of which was that of 'historic cars. Mr. Haynes, 
brought from the Smithllonian Institution ,at Wash
ington his first 1893 machine, and drove it in the 
procession. Other early Haynes machines, as well as 
l1imilar early cars of the Autocar and Ford companies, 
'he Gasmobile, and the Panhard were among the his
toric cars in line. The first division, besides auto
mobile chariots carrying the, king and queen of the 
carnival, was made up of historic and recent racing 
automobiles. The second division consisted of new 
1908 machines, and gave a very good idea of the ap
pearance of the most recent models. The third divi
sion consisted of decorated machines of various makes. 
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Miniature electric lights were used largely in the 
decorations, as well as flags, bunting, Japanese lan
terns, etc. The fourth division was the one of the 
greatest practical interest, since it consisted of all 
kinds of commercial vehicles propelled by gasoline or 
electricity. The display of Hewitt trucks was one of 
the most striking, since all of these vehicles were 
brilliantly illuminated with electric lights placed along 
the sides near the bottom. An extremely powerful 
electric searchlight was one of the interesting novel
ties. The parade was so extensive that it required 
about an hour to pass a given· point, although the ma
chines traveled at a fairly rapid pace. It was the 

'greatest demonstration that has ever been made of 
tlte progress of the automobile industry. 

The hill-climbing contest on Fort George hill was 
another interesting feature of the carnivaL This hill 
is 1,900 feet long, and has an average elevation of 11 
per cent. There is a fairly sharp S turn about half 
way up the hill, and the pavement is of Belgian block. 
On account of elevated pillars at the bottom of the 
hill, where the Subway crosses the road, the starts 
were all made from a standstill,. but even with this 
handicap a record of 36 seconds was made by an 
Apperson gasoline machine, as against 28 4/5 seconds 
made by a 6-cylinder Stearns last year, when a flying 
start was allowed. The new record corresponds to a 
speed of 35.98 miles an hour. The fastest time, how
ever, was made by a special pointed White steam 
racer, which traversed the incline in 32 1/5 seconds, 
or at a speed of 40.23 miles an hour. A Babcock elec
tric runabout made the climb in 1 minute and 24 sec
onds, or at the rate of 19.91 miles an hour. Besides 
these chief records, new records were made by a large 
number of other gasoline cars, which were classifled 
according to price. The hill climb was a decided suc
cess, and showed in a striking manner the improve
ment which has been made in machines. 

FACTS ABOUT THE USE OF THE AIR BRAKE. 
BY L. F. WILSON • 

During the period of slippery rails a few words as 
to the methods of stopping heavy trains under head
way might be of interest to the public. 

After a study of air-brake mechanism in connection 
with the laws of friction, many facts which are sur
prising to the layman have been recorded by engineers. 
It is commonly supposed by the public that when a 
train is stopped by the emergency brakes, the wheels 
are locked and the train slid�s. Such is too often, the 
case, but the idea is distinctly wrong. Since the bear
ing surface of the brake shoe against the wheel. if; 
much greater than that between the wheel and the 
rail, it is not hard to set the brake so forcibly that the 
wheel is locked. 

By numerous experiments' it has been determined 
that there are two distinct classes of friction between 
steel surfaces. These classes are called friction of mo
tion and friction of rest. When the brake is set prop
erly the friction between the shoe and the wheel is 
friction of motion, while that between the wheel and 
the rail is friction of rest, as any point on the rim of 
the wheel is longitudinally stationary with' respect 
to a point on the raiL Now the coefficient of friction 
of rest is considerably greater than that of friction of 
motion. For this reason, if conditions' are reversed 
and the wheel is locked, the train will be stopped only 
in a distance which will be greater in proportion to the 
difference between the coefficients of moving and sta
tionary friction. This same theory applies when the 
engineer of the steam train reverses his engine, and 
gives it steam enough to slide the wheels backward. 
It also applies, when, in starting a heavy train, he 
admits so much steam to the cylinders that the wheels 
slip. In this latter case, every engi;eer knows that 
he must immediately "shut off," and start over again 
more carefully. 

There is another very good reason why the wheels 
of an electric or steam train must never be locked, 
and that is the fact that a very small amount of slid
ing will cause a flat, spot to develop on each wheel, 
which will quickly place it out. of commission. 

When George Westinghouse was perJecting his auto
matic system of the air brake, several 'rail�ay com
panies rendered great aid in testing out each of these 
theories by experiment. Heavy and light trains run
ning at high speed were stopped by .both methods. The 
results were that each theory was �rn� out in fulL 

When we see an elevated train Ilome whirling into 
a station with ari wheels sliding, we know at. once 
that the motorman has eith�r not been properly 
instructed or else he has not the judgment which tells 
him just how hard he can set. the brakes without lock
ing the wheels. 

. �.,. 

. SECOND EXHIBITION OF SAFETY DEVICES. 

The second Exhibition of Safety Devices was opened 
on April 11 at the exhibition hall of the American 
Museum of Safety Devices, 231 West 39th Street, New 
York. It is proposed to keep the exhibition open for 
several weeks. The .installation has required the ser
vices of experts. Not�:ing was allowed to be exhibited 

until it was passed upon by a competent jury. All 
readers of the SCIENTIFIC AMERICAN are invited to at
tend, and it is hoped that the jury for the SCIENTIFIC 
AMERICAN medal may decide that some device in trans
portation is meritorious enough to warrant the award
ing of the medaL 

••••• 

THE CURRENT SUPPLEMENT. 

The opening article of the current SUPPLEMENT, No. 
1685, discusses the Marseilles Concrete Dam. The 
article describes very clearly and very succinctly the 
project of damming up part of the waters at the south
ern end of Lake Michigan, so that the mills at Mar
seilles may not have to suspend operations before 
the coming of the drainage water. D. T. Randall 

, points out in an article on the fireman at the furnace 
how necessary good stoking is in a power plant. There 
is probably no trouble in the gas' engine which is so 
diffi'cult to locate as a bad and persistent "knocking." 
The causes of knocking and their' remedy are dis
cussed. Photo-electric fatig'ue is considered in an arti
cle that contains much , new and interesting informa
tion. The fifteenth installment of Frof. Watson's 
admirable treatise on the elements of electrical engi
neering is published. The subject discussed is alter
nating current motors. Dr. Theodor Koller contrib
utes an article of technological value on the utiliza
tion of pap,er and pulp mill wastes. Prof. Theodore 
Schloesing of the Pinis University contributes an ex
cellent article on the fixation of atmospheric nitrogen, 
in which he discusses the new fertilizers. Our many 
readers who were interested in the article on the Edi.· 
son concrete house published some time ago in these 
columns will, no doubt, welcome the publication of a 

long and thorough discussion of this new venture of 
Mr. Edison's. Mr. E. S. Larned gives the conclusions 
of engineers concerning the practicability of the pro
ject, ,and sets forth the purpose of the inventor. Full 
details are given. An excellent article is that on 
snakes and reptiles. F. M.· Feldhaus writes on the 
seven wonders of the ancient world. Prof. Percival 
Lowell replies to his critics in an article entitled 
"The Habitability of Mars." 

SCIENCE NOTES. 

De Boekhont and De Vries recently described the 
spontaneous heating of hay as a purely chemical pro
cess. Miehe, on the contrary, regards it as a physio
logical, phenomenon. For the purpose of studying its 
causes Miehe constructed an apparatus in which small 
quantities of hay could be sterilized and inoculated 
with germs at any desired instant. In this way he 
proved that sterilized hay never undergoes spontane
ous heating, but that an elevation of temperature soon 
occurs in sterilized hay that has been sprinkled with 
water contaminated with ordinary hay or with earth. 
The organisms which Miehe finds most abundantly in 
hay are Bacillus coli, Oidium lactis, Bacillus calfactor, 

and Aspergillus tumigatus. The elevation of tempera
ture is caused chiefly'by Bacillus coli and Oidium lactis 

up to 50 deg. C. (122 deg. F.). Beyond this point 
Bacillus calfactor, which attains its maximum vitality 
at 60 deg. C. (140 deg. F.) comes into action. A curi
ous fact discovered by Miehe is the complete sterility 
of hay extracted from the interior of a large, heated 
stack. This indicates that the microbes are killed by 
long exposure to heat and that hay sterilizes itself in 
the very process of spontaneous heating-a fact of 
great practical importance. Sterile hay is a far mor8 
wholesome fodder than hay which contains microbes. 
of which several species and especially Bacillus coli 

cause diseases of the alimentary tract, while the molds. 
Mucor and Aspergillus, are distinctly poisonous. 

An inscription is now placed upon the tomb of Chris
topher Columbus at Seville, where his remains were 
transported from Havana in 1898 after the Cuban war, 
and this inscription has raised numerous objections 
from Spanish-American visitors who pass through 
Seville. It reads thus: "When ungrateful America 
separated from the mother country, Seville received 
his remains." The term of course applies to Spanish
America in this case. The municipal council of 
Seville has lately made a request to the Duke of Vera
�a, the representative of the family of Columbus, in 
order to obtain his consent to have the inscription 
changed, and: there seems to be no doubt that this will 
be granted. After the death of Columbus, his remains 
were not by ll,.ny means left in repose, but 'were re
moved many times from one place to another. His 
expressed wish was to be buried at San Domingo in 

'the island of Hayti, this being one of the first local,i
ties which he reached in his expeditions. In fact, he 
was buried at first at Valladolid, where he died in 
1506. Then in 1509 his remains .were transferred to 
Seville, and it was only in 1540 that his last wish. was 
carried out, when the remains were transported to 
San Domingo. When this part of the island became a 

French possession in 1796, the remains were brought 
to H avana,- and they were kept there until recently. 
Upon the de�laration of the independence of Cuba, a: 
new removal was decided upon, leading to the erection 
of the present tomb at Seville. 
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